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(54) YCTPOflCTBO RI\fl PEMOHTA 06CAA~ 
HOG KOJIOHHbl B CKBAXMHE 

(57) t43o6pereHM6 otkocktcji k sxcnAyaTauwM 

Hft^THHUX M riSOBUX CKBBJKMH H MOXBT 6hJTW 
MCnOf1k30B4MO ftp* HBpatKHBBHMM 14CMCHTHO* 
rO K0AWU8 M C03ABHMM 3XPBH0B K3 TBMnOHBX- 
HUX MBTCpMBAOB 38 o6CBAHOA KOAOHHOA. 

Lie** - pactuMpeHite TexHOAorwacxitx bo3- 
MOXHOCTeA yc.poACTBa sa cw o6cctw«mm* 

OAHOBpCMCMHOfO C yCTSHOBKOA p6M0HTH0f0 



nrrpyOxt tbmiiohmppbbkmii sbkoaohhoA 30- 
hm. fljtm 3Toro pBAHaytwHwe otbcpctmh nonoro 
urroxa nepexpuTu b hcxoahom noAoxcwMM 
repmTMMH wmm nc po ropo aka m m mcxay fHAPO* 

UMilMHApaMH. rtO/lUft UITOX B MWXHeA M3CTM 
MM66T yCTB HOB/16 HHkl A H8 KBM C B03MOXHO~ 

CTklO OrpBHMHBHHOrO oceaoro nepeMemeHM* 

MMIIHHAPMMeCKMfl nBpBKpMBaTBAfc C $pMXUH- 

oh hum tOHtpeM. B no/iOM urroxe noA uwamh- 
APmhbckmm nepaxpwBBTefiaM sunoAHeHw 

piAMBilkHUB OTB4PCTM*. LlHAMHApHMCCXHA ne~ 

pexpuBrre/ik yctaHOBAet* c bo3moxhoctwx> 
nepaxpuTMH rocabanhx npn xoa« uiroxa 

BBBpX. 1IOCA8 3BKBMXM M npOABBKM TBMnOHBXC" 
HOrO MBTBpMBilB ptCIHMBraiOT pBMOHTMUR 

narpytiox Hanporoa aoHw HapytueHMx o6caa- 
hoA koaomhw. napaMBiuoHHeM yCTpOACTBB 
BBapx nepaxpwaaioT paAManwHue OTBepcmn 

UMJ1MMAPWHGCKKM HCpCUpMBBTC^eM. 3aTCM B 

ycrpoACTBe C03Abk>t pa6o*ee A»"*©HMe. rTpw 

3TOM XKOpt •XOAHT B SauenAeHHB C XOAOHHOA. 
2 MA. 



IS 



MsoGpaTeHMe othocmtcb k 6ypeHMO m 
3xcnnyaTauMM He4>T«Hux h raaoaux cxbbxmm m 
Moxef Mcnonb30BaTbcn rp* HapauiHBBHMM 

UOMCHTHOrO KO/IWUa M C03ABHMM 3XP8HOB H3 
TflHROHSXHUX MBTbpHAAOa SB OfcBAHOA KO~ 

aohmoa c noaieAyioiuaA repMantaauMaA 06- 

CBAHOA KOAOHHU MBTBAAWieCKMM nABCTVjpOM 
B HB^TBHWIX, rB30BWX M BOABHUX CKB8JKMH8X. 

UaAkio M3o6peTeMMn * a/is ere* paciunpe- 
hmb TaxHOAorMsecxwx BosMOXMOcraa ycrpoA 
ctbb nyTBM oCecneseHMB OAHOBpaHBHHoro c 
ycraHOBKoA pcmohtmoto naTpyOxa tbmhom^ 

POBBMMB 3BK0A0HHOA 3 OHM. 



. Ha 4^r. 1 M3o6paxccHO ycTpoACTBO Ann 

P6MOHT8 OGCBAHOA KO/IOHMU B CXB8XCMH6. Cny- 

laeHHoe b cxBaxcKHy, b momckt aaxasxM tbm- 
noHMpyioiuero MBTepMana: Ha 4>vir. 2 - to xe. 
npM ycTBHOaxe nAacrupa. 

YCTPOACTBO AA« pBMOHTB o6C8AHOA KO* 
AOHHM B CKBaJXMHB COCTOHT MS BKOpfl 1 . OXyWA- 

tuero w* onopu ycrpoAcTna na KOAOHHy. 
rMApaBAHMecKoro AOMxpara b avue Kopnyca c 

nOCABAOBBTaAkHO yCTBHOBA6HHWMM B HeM 

rHAPOUMAMHApaMM 2 c rapMCTMSHUMM nepero- 
POAxbmm 3 MBJKAy hhmm. B xopnyce xeAecxo* 

nMMOCKM yCTBHOBABH nOAWA UJTOK 4 C Tiopill- 
HBMM 5. pBCnOAOXdHHUHH B fV1APOlU<AHHA~ 
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pax, m paAMankHWMH otbcpctmhmh A aa» cbh- 

3M nO/IOCTH UJTOKa C nO/IOCTflMM fMAPOUWAMM- 

APOB. PaAna/iwHue otbbpctwa A nepexpuiu b 

HCXOAHOM nO/lOXGHMM r€ pM€TM4H UMH nepe~ 
ropOAK3MM MeXAy UW1MMAPBMM. B HMXHBA 5 

nacTM no/ioro urroxa ycraHOBAeHB rHApaaAM- 
lecxaji AopHMpywmaji roAoaxa 6. 

MexAy xopnycoM m iKAPaejiiwecKOA ao- 
pHHpyiotueA ronosxoM pacnoAOxen peMOHT- 
huA naipy50K 7. B hhjkhbA nacm nonoro 10 
UJTOKa noA rKApaonMHecKoA ao pH h pyiouje A 
rorr^axoA ycTWoeneN c ao3MoxHocTbio orpa- 
MKMeMHoro oceaoro no peMe 1146 mm* iihamhapm- 

M6CKMH nepCKpUMTe/14 8 C tpMKUMOMHMM 

<(>OMap€M, a noA 14M/IMHAPMH6CKMM nepexpu* 15 
aaTe/ieM ■ nontm urroxe lunonneHu paAMaAb- 

MUeOTBCpCTMH 9 A™ MMpKyjIJIUMtf B HCXOAHOM 

nonoxcHMM TBMtioHaxHoro MaTepnaiia. B 

BepXHeA N3CTM nOAUA UJTOK 4 XeCTXO CBR33H 

c TpaxcnopTHoA koaohhoA rpyfj (HacocHO- 20 
KOMnpeccopHWMM TpySaMM) 10. 

YcTpoAcTBo Ann peMoma o6caANoA ko- 
aohhu e cxBaxHHe pafkrraeT CAeAyioiUMM 06- 
paaoM. 

noc/ie cnycxa ero Ha TpaHcnopTHoA ko- 25 
noMMc Tpy6 b cxaaxMHy paAnaAbnue otbcp - 
ctm* 9 pacnoAaraiOTCB HanpoTMB 3ohu 
HapytueHHii o6caAHoA koaohhu. OTxpuaaioT- 
cn paAManwMbie OTBepcTwn 9 nepeMetueHueH 
ycTpoacTBa bhm3. B HCXOAHOM noAOxeHMM pa- 30 
AHaiiwHue otbcpctm» A nepexpuTw. Hp* Ta- 
kom pacnoAoxceHMM paAHaAkKwx OTBepCTMA A 

M OTKPUTUX pCtfTOAbHbU OTBCpCTMflX 9 npOM3~ 

boamtcm saxaMxa TaMnonaxHoro M3TepM3Aa B 
3ony HapyujBHMA ofcaAHOA koaohhu h 33A3B- 35 

AHB3HMG ero 3d ofcaAHytO KOAOHHy. 

nocAe 3axaMXH h npoAasxH TaMnonaxHO- 
ro MatepMaAa pucnoAaraxvr peMOHTHuA naT- 
py6ox HanpoTHB aonu HapyuieHMB odcbahoA 
koaohhu. nepeneiMeHMeM ycrpoAcTBa BBepx 40 
nepexpueanr paAHdAbnue OTaepcTMA 9 uh- 
AMHAPMMecKMM nepexpuaaTeAeM 8. 3aTeu a 
ycTpoAcTee co3A3k>t pafknee AanACMMc. npn 
3tom uxopb 1 bxoaht b 3auenneHMe c koaoh- 
hoA. 45 

nepeMeiueHMOM TpancnopxHOA koaohhu 
Tpy6 BBepX npOTArMB3K>T rMApaBAHMecxyx) ao- 
pHMpywuiyK) roAOBxy Bhtyrpb peMOHTHoro nar- 
py6xa. OTBepr.TMs A idtokb buxoaat ms 
repHBTMMHux neperopoAOK h kmakoctw no- 50 
crynaeT b a mam map u rMAPaaAMsecKoro aomk- 



para ($nr. 2). Rpn AaAbHBAujeA saxasxe xma- 

KOCTH rMApaBAMSeCXMA AOMXpBT npOTBfHBaCT 

roAOBKy 6 anyTpH pauoHTHoro n»Tpy6Ka hb 
AAHHy, paBHyio xoay noptUHeA. Oamobpcmcm- 
ho ocymecTBAAxn noAveM TpaHcnopTHoA ko- 
aohhu Tpy6 hb BOAHSMHy xoab noptiiHeA 
AOMKpBTa. OcTaauiyiocii sacTb paMOHTnoro 
naTpyCxa pacuiHp«x)T nporarMBaHHaH roAo- 

BXH 6 C nOf40lUWK> TpaMCnOpTMOA KOAOHHU 
Tpy6 M TBABBOA CHCT6MU. IlOCAe paCUJMp«MHA 

m npMxaTMA paMOHTnoro naTpyCxa no aceA 
A/who ycTpoAcrao cnycxawT a xpaAnee hhjk- 

Hee nOAOXBHMB. OTXpuaaiOT P8AH3AbHUe ox- 

aapcTMa 9, npoMuaatOT cxeaxMHy ao bumub3 
TaunoHaxHoro MBTepna/ia h noAHHMax)T ycr- 

POACTBO M3 CKBaXMHU. 

O o p uy a a M3o6peTCMM« 

YCTDOACTBO AAA p€MOHTd oSCBAMOA KO- 
AOHHU a CKB3XMH6, BKAiOMBtouiee xopnyc c 
axopeM h nocAeAoaaTejibHo pacnoAoxeHnu- 
mh a nen ruAPOUHAHHApaMH c repMeTHHHUMH 
neperopoAK3Mw MexAy hmmh, TeAccxonMne- 
ckm ycraHOBAeHHuA B xopnycc noAuA UJTOK c 

nOptUHAMM, paCnOAOXBHHUMH B rMApOl|HAHH- 
APaX, M pdAHdAbHUMH OTBepCTMHMM AAA CBX3M 
nOAOCTM UJTOK8 C nOAOCTAMW fHAPOUHAMHA- 

poa, rHApaaAMMeCKyio AopHMpyiotuyio toao- 
Bxy. ycTaHOBABHHyio a hhxhcA mscth noAoro 
urroxa. ycranoaAeHHuA MexAy xopnycoM m 
rHApaaAHsecKOA AopHMpyfou^eA roAoaxoA pc- 

MOHTHUA naTpyfiOK M TpaHCnOpTNyK) KOAOHHy 

TpyC. xeCTxo caaaaHHyio c noAUM ujtokom a 
aepxHcAeroHacTM. ot a mh a x>me ecu tcm, 
hto, c MeAbK) pacwMpeHHA TexHOAorMNecxMx 
BOSMOXHocTeA ycTpoAcTBd nyreM o6ecn©He- 

HHA OAHOBpeMeHHOrO C yCTdHOBKOA P6MOHT- 

Horo naTpyGxa TdMnOHMpOBdHMA 33koaohhoA 
30hu. paAHd/ibHue OTBepcTMA noAoro ujtokb 
nepaKpuTu a mcxoahom noAoxenMM repMe- 
thmhumm neperopoAKaMM Mex^y tmapoum- 

AHHAPaMH, npM 3TOM nOAUM UJTOK B HMXHCH 

nacrw MMeeT ycTaHOBAennuA na neu c aoa* 
MOXHOCTbX) orpaMUHCHHoro oceaoro nepeMe- 
meHM* uMAMHAPMMecxMA nepexpuBBTeAk c 

^PMKUHOHHUM <K>HdpeM, B OO/l OM UJTOKe ROA 
UMAMHAPMMeCKMM nepeKpUBdTeABM BUnOAHB- 
HU paAHdAWHUB OTBepCTMA. a UMAMHAPMSe- 

ckhA nepexpuaaTBAb ycTBHOBABH c bosmox- 
Hocrbio napexpuTMA nocAeAHHx npn xoa« no- 
aoto urroxa BBepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 1 0. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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